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POLYAMIDE RESIN COMPOSITION AND PROCESS FOR PRODUCING THE SAME 



(b/) Provided is a polyamid© resin composition 
wmprlslng a melt blend ot (AJ a DOlyarrn'rifi resin, (B) a 
phyllosilicatc and (C) an olefin coirpouiid f iaWng a car- 
baxylic acid anhydride group In the molecule or a poly- 
mer of lht> olefin compound, in which the phylloalinate 
(B) has a reactive functional group bonded thereto and 
IS such that the exchangeable metal ions existing in tho 
interlayera are ion-exchurrged with organic onium ions. 
The composition has a reduced inorganic ash content 
and has both high stiffness and high ductility. Optionally, 
the composition contains an inurganic fUIer apart from 
the DhyilosOicatR, an impact modifier, and a flame 
relaxant, still having nigh strffness and high ductility. 
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Description 

TEOHNICAI FIELD 

[OOOl J The present invention relatee to a polyamfde resin uwnpusiifon having a low specific gravity and having high- 
level stiffness and Aictilrty, and to a method for producing it 

BACKGROUND ART 

[0002] Recently, in the art, finely dispersing a phyllosiifcate in polyamfde on tne order of nanometers has he«n tried 
tor enhnnnlng the mechanical strength of the resin composition. Tho oiaypolyamido composite coutihave much 
increased stiffness, but is problematic in that its impact strength and tensile elongation are poor as the day layer to 
polyamide adhesiveness is low in the interface of the two. Tw improve the tenacity of the cJay-poiyamide composite; add- 
ing an alAstomer to the composrte is tried in Japanese Patent Lafd-Open Noa 29457/1990 and 12803/1 996. Aiding an 
elastomer thereto could improve the tensile elongation and the impact resistance of <he day-polyamkie composite, but 
is still problematic in that it towers the stiffness of in* lesultiny composite as compared with that of the original compos- 
ite not containing an elastomer In Japanese Patent Laid-Qpen No. 331090/1995, tried ia organizing a phyUoeHicate, 
which has a funutiunal group capable of reacting with a matrix resin, with an organic nninm salt, followed by adding the 
thus organically modified phyllosilioete to a thermoplastic resin to thereby imp* uve Die stiffness aha trie ductility OTtne 
resin. At present however, no one could obtain a resin material having both high-level stiffness and high-level ductility. 
10003] Given that situation, the present inventiui i is lo solve the problems with polyamide resin cornpositions. noted 
above, that is, to improve both the contradictory properties, stiffness end ductility, of polyamide resin cwipuwtions. 

DISCLOSURE OF THE INVENTION 

10004] "The inveniioi i ptuvidtas a polyamide resin composition comprising a melt Wand of (A) a polyamide resin, (B) 
a phyilosilicate. and (C) an olefin compound having a carboxyfic acid anhydride group in tt te molecule or.a polymer pf 
the olefin compound, in which the phyilosilicate (B) has a reactive functional group bonded thereto and is such that the 
exchangeable metal ions existing in the irrterlayers are ion-exchanged with organic onjum ions, and also provides a 
method tor producing the composition. 

BEST MODES OF CARRYING OUT Tl IE INVENTION 

10005] ^elght n asrefejredloli«FuiriirrUittrte5"mass'. 

[0006] The polyamide resin (A) tor use in the invention is meant to indicate polyamide to be prepared fru/n starting 
materials of essentially .an amino actd. a lactam or a diamine, and a dicarhnxylio a.cft, Specific examples of the starting . 
materials include amino acids such as C-aminocapnoic acid, 11-ttiniriuuraiecanpJc add, 12-amlnododecanoic acid, 
pa ra^mi nomethyibenzoic add , etc.; lactams such as B-caprolactam, cerlaurofactam, etc; aliphatic; alfcyclrc or^aiwialic 
diamines such as tetramethylenedismine, hexametriylenediamine. 2-nrotttylp»TtamBthyienfirf)amine P iindecamethylenr 
ediamine, dodecamethylenediamine, ^g^-ys^^-to'memylhexamelhyleTiwJiairiirie,. S^eihylnonaTnelhylenetornine, 
metaxylylenediamine. paraxylvlenediaminf*, 1 .a^sCarrnnontelhyl^dohexanB, l^^ictamlnomcthyOqyiilohexane, 1- 
amino-3-aminojiielhyl-a,5 ( 5-Uiinulljyh;yUotiexanB, bis(4^mfnocydofiexyl)meihane, bis(3^ethyt^miriocyr 
dohexyijmethanc, 2.2bis(4 amirwydohexyl)propan'e, bis(aminopropyl)piperazjne r aminwtf rylpiper»ine» etc^ 
aliphatic, alicyciic or aromatic diearboxy lie adds such as ariipin acid, suberic afcid, azelaic acid, sebadc acid, dodcoane 
dlacld, terephthalic acid, feophthaJte acid, 2-chloipia^ephUiaiii; aud, 2-m«hylterephtnallc acid, S-memylBopmhaJte acid. 
5-eodium-suifoisophthalic acid, hexahydroterephthalic acid, hcxahydroisophthalic ,a«d, etc. In the invention, nyjyrl 
homopolymers or copolymers to be derived from those starting materiais are used either singly or as their mixtures. . 
[0007] Specific examples of polyamide reaine especially useful in the invention are poJyujpr amide {nylon 0), poly- 
urtdecanamide (nylon 1 1). polyiauramida (nylnn 12), ry^exame^enadipamide (nylon 66), polytetramethyicnadipa 
mide (nylon 46), polylrtaamrtliylenesebatsrnide (nylon 610). pOiyhexametiTylwiedodecamkie (nylon- 812). 
polyhe^metriylenotcrcprtth^ copolymer (nylon GT/C), poiyhexamelhyletirteieptFtfiaJairfldeTpoly-. 

dodecanamide copolymer (nylon 6T/12). pnlyhfixamplhylenadiparn^ copolymer 
(nylon 68/67), polyhe^mwihylynddipa™^ copoly/ner (nylon 66761). potyhexameth- 

ylenadipamideV|polyhexamothylenicophtrKiIamW copolymer (nylon CG/CI/5), poiyhej^melhyiwiad/par 

mide/polyhexamethylensterephthaJamide /pnlyhpjram^lenisophthalamide copolymer (nylon 66/ST/Sl), 
polyhexamemyleneierephtf ^ lamlde copolymer (nylon bT/bl). ooiyhsxamethylene- 

tftrflphtha!amld9/rx)Iy(2-m6tr)y!pentamothylo ne)terephthalamide copolymer (nylon 6TVM5T), polyhexamethylene- 
terephthalamldeZ-polyhexamethytenesebacam ' ideV>w>lycapramide ' conolymftr (nylon ST/S10/6), 
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polyhexametriyleneterephthala^^ ameihylenadipamide copolymer (nylon 6T/12/66) 

^K^T 1 *^?^^^^ 0 ^^^^ 01 ^ 6 * a"'ethylerd8ophiralamide copolymer {nylon 
6 1/12/61). potyxylylenariipamWfl (nylon XD8). as well as their mlxturce and copolymer*, etc. 

s SSL ^SS™* Pr f errM a ? " y ' 0n 6 ' ny,0n 661 "y 10 " 610 ' nyton 6/66 polymer, nylon 6/12 copolymer, nylon 
6 S/6l/B oopolymcr. as well ae copolymers having haxameUiyteneterepmhaiamide units, such as nytnn 6T/B6 copolymer 
nylon 6T/BI cnrmlyrne^ nylon 8T/6 copolymer, nylon 6T/12 copolymer, nylon 6T/12/W copolymer, nylon (fl/iaw <W 
ymer^PiauUud^. It Is olien preferable to use these POlyamWe resins in the term of th.fr mixture;, depending on** 
deseed characteristics such as moldaKBty. heat resistance, tenacity, sulfate smoothness ana other properties of the 
resins. ' 

1Q [0009] The degree of polymerization of the poiyarrtde resin lor use in fha invention is not specifically defined Pref- 
erably, however, the relative viecocity of the renin, as measured in a solution of concentrated euifunc add to haw a resin 
concentration Of 1%. at 25°G, may fell between 1.5 and 5.0, more preferably between 2.0 and 4 0 
[001 0] The component (B), phylloslllcate tor use in tne invention is typically a layered phyliesilicate eompridng lay- 

1B ^1!S^^ f TkT ^ Um '^!!!w t0 ' ' n **' *** ,ay *' h * * 1 ttlbu ' ar lay^ ^ example 
is terahedral silicate sheet being sandwich*! hy a pair of octahedral sheets containing an element selected f.om aiumin- 

mm, magnesium, lithium and the like, in which the Intertayers in each tanmar crystal layer contain exchangeable cations 
in general, this i$ so constructed that a plurality of tabular layers each having'a width of from o.oe to 0.5 \im and a thick- 
ness uf fcum 6 to 15 angstroms are layered in order. Its ration exchange capacity generally falls between O 2 and a 
meq/g, but preferably between 0*0 and 1.5 meq/g. 

so £0011 J Specific examples of phyilaailinaTas usable herein are the family of cmcctltes (e.g., montmorilloniie beidel- 
Irte, eaponrte, hectorite, eauconite), If iu family of vermlculiies (e.a, verrniculite); the family of micas (e.g.. mu'scovrte 
paragons phlogopite, bietite. lepkJolitc); the family of clintonites (e.g., inaryarrte. dlntonrte, a/tandrte); the family of 
cniomes (e.g., donbassite. SudOite, cookeite. clinnchlnre. chamosrte, nimite). These phyiiocilioatee maybe natural ones 
synthetic ones and even modified ones. Specific examples of synthetic phyllosilicateB are swallabie f luoromicas such 

25 aa I i/fluorotaenioiite, MaMuorotaeniolite, Na^etracilioofluoromica, UrletrasiliGOftuoroiiiiui, etc. Of those Preferred are 
rriorrtmorl/lonite ana Na-type tetrasilicofluoramica; and mnre preferred is montmorillonite, ~ 
[0012] The phyllosilicates for use in the invention hava a reactive functional aroup Ponded thereto and in these the 
exchangeable matal inns acting h the intorlayers are ion-exchanged with organic onium fcne. The uhy nucleates nav- 
ing a reactive funuiiuri group bonded thereto are such that a compound having a reactiva functional group is chemically 

so bonded to the phylloeilicatcs via covalent bonding, ionic bonding o> Ihe like. ^ 

[001 3J I he method for bonding a raantiva functional group to the phyfloeilicatcc for use herein is not specifically 
defined, but preferably employed is a meUiuU uf ion-exchanging phyllosilicates w/tn reactive functional group-having 
organic omum ions, a mathod of processing phyiloc/licates with a reactive functional group-having coupling agent or 
the fika. 

3S t 001 4 I 700 re aotlve functional group ae referred to hei tfi i ib rneani to Indicate a functional group capable of bonding 
to a different functional groiip through chemical reaction, and includes, for example, carbon-carbon unsaturated yioups 
such as vinyl groups, aOyl groups and the like, and also carDoxyl Oroups, Aydroxyl groups, amino groups, epoxy groupo 
eta Of the functional groups, preferred are those capable or i earing with the component (C), an olefin compound hav^ 
mg a carooxylic acid anhydride group in tha mnlenule or a polymer of the olefin compound. Concretely, preferred are 
carbon-carbon unsaturated groups, hydroxy I groups, amino groups, epoxy groups, etc:; and moat preferred are carbon- 
narbon unsaturated groups. i 

[001 51 Organic onium lon6 which are for ion-exchanging tha Axnhangeable metal ion* that exiet in tho interlayero of 
the phyllosilicates for use in the invention include ammonium ions, phosphtinlum ionfc, suWonium ions, etc. Of thnse 
preferred are ammonium inna and phosphonium rone; and more pretence! aro ammonium ions. 
[0010] The ammonium iur* may be any of pnmary ammonium ions! secondary ammonium iona, tertiary ammo- 
nium ions, quaternary ammonium ionc, eto. 
[001 /] me pnmary ammonium ions include iona nf decylammonium, dodecyfammonium, octodecyiammonium 
oleylammcnium, benzylammonium, etc. 

[0018] The secondary ammonium ions include ionc of methyldodeoylamrrwnium, methyloctadecyl»miiionium allvl- 
oo vycluliexylammonlum, dlallylammonium. etc. 

[001 9] The tertiary ammonium ions include ions of dimelhyldwjecylammpnlum, aimethyioctadecylammoniura trial- 
lylammnnium, ate 

[0020] The quaternary ammonium ions include PerttylWalKylammonium'lona sunn as ions of beniyltrimetylammo- 
nium, bcnzyltnethylammonium, benzyHributylammonium, ben^yldMnetijyldodet^lammonlum, benzyiaimethyloctadecy- 
55 lammoniiim, ato.; alkyltrimethylammonium ions such as ions of trioctylmcthyfammonium, Wmethyloctylammoriiufn 
trirnethyldodecylammonlum, trimethylociadecylammonium. etc.: dimethyldialkylammnnium ions such as ions of dimeth' 
yWioctylammonium, dimethyldidodecylammonium, dimethyldioctadecylajTimoniuiu, etc.; as well as Ions of Oiallyid- 
imethyiammonium. etc. 



'40 



an 



3 

.022JI4AJ I > 



22. JUL 2003 15:16 SUP BRISTOL ' N0.7616~"P. 5/24" 



TO 



EP1022314A1 

[0021] Apart from those, also usable herein are ammonium lona to be derived from aniline, p-phenylenediamlne o> 
najuiithylamlne, p-aminodimeihWaniiina benzidine, pyridine pjperidin©, 6-aminocaproic acid, 11 aminoundecanoic 
aold, 12-aminododacandc arid. 3*r>iinu-l-pruparol vinyl eiher, 5Mdlemyiamino)ethano! vinyl fitter, ethanolamlne 
derivatives, dlathanolamine derivatives, etc.; as well ao their ethyleneoxide adducts.* etc 

10U221 Of the ammonium ions mentioned above, preferred are ione of Mo<tylmethylammoniura benzyldimethyidr> 
deoylanwonium, benzyWimeUiyl^^ „ 
10023] Of those, oleylammonium, diaHyldimethylammonium and th* like are usable tor the compounds of reaotivp 
functional group-hav/ng. onjanic onium ions. , 
[0024] One or more of these onium Ions may be used herein either singly or as combined. 
[0025] For ion-exchanging nhy»osllicates with those organic onium ions, employable ia any of a method of Ion- 
exchanging them therewith In a polar Solvent such as water, methanol, eWwnbl orthe like; or a method of directly react- 
ing phy lloeilicatcc with a liquid or molten ammonium salt. 

[0026] In the invention, the amro jnt of the organic onium Ions to be in tho phyl/oatlicato maybe generally such thai 
the organic onium ions are wilfiin trie range between 0.4 and 2.0 equivalents, hut preferably between 0.8 and 1 .2 cquiv- 
is alents relative to the cation exchange capacity of the phyllosilicaie. in view of the dlspersibflity of the phyllosllicate and 
the thermal stability thereof in melt, and tor preventing gases and smelling eubctonoes from being formed during maid- 
ing the resin composition. , * 
[0097] Another method of bonding a reactive function group to phyllosilicates comprises processing a phyllOSflicatt 
with a reactive functional group-having coupling agent The coupling agent indudee ieocyanqte compounds, organic ' 
so cilano oompounde, organic titanate compounds, organic Uorane compounds, epoxy compounds, etc. 

[0028] As the coupling agent, preferred are organic silana compounds (bilane ooupiing; agents), and their specific 
.examples include epuxy group-having alKaxysilane compounds such as r^^cidaxypropyltrimethoxycilane, rglyoidox- 
ypropyttriethoxyeflane, p-(3.4-epoxycydoh<^0eth^ etc., rmsreapto group-having alKoxysilane com- 

pounds such as rmercaptopropyllrimethoxysilana, Y^er^ptDpropyrtriethoxysilane, etc.; urcido group-having 
es allraxyeilane compounds such as r"re*toprupyltrietr toxysllane, rureidwopyrtrimemo>cySiJane/ r P-urelriofithyl)amino- 
prqpyttrlmpthoiysilane. etc., isocyanato group-having alkoxydbno compounds such as rteocyaii«lupropyltrlethoxysl- 
jane, risocyanatopropyrtrimethoxysilane. Y^sccyanatopr^^ r 

isocyanatoprapylmethyldrethoxysilane, Hsocyanaluprapylethv^^ ^socyanatc^ropylethyldiethm(yRil«ne. 
Y-isot^atopropyftrinh^rnsilflne, etc.; amino group-having aJkoxyeilano compounds such as r(2-aminoelhyftamirio- 
30 prcpyliTteihyldirriHtfioxysilane, YK2-amlnQethy0aminopro^ Y^minopwpyrtrimethoxysilano, etc,; 

hydroxyi group having allwysilane compounds such as r^^yprupyltrimethoxysllane, Y-flVdroxypr<wttrietho^i- 
lane. etc.; carbon-carbon unsaturated group-having aikoxysilane compounds such, as r^c^acrylrowropyHrirnethcnc- 
ysilane. vinyrtrimethoxysflane, N-p-(N'viriylberuy taming e hydrochloride, ^tc. 

Fspedally preferred are carbon<arbon unsaturated bond-having alKoxysilane compounds. One or more ul these sllane 
coupling agents may be used herein either singly or as combined. 

[0020] For processing phylloailicates with any of these silane coupling agents, employable IS any ot a method of, • 
processing a phyilosilicate with a siiana coupling agent in a polar solvent of water, methanol, cthanol or the like or in a 
mixed solvent thereof to thereby make the phyllosllicate adsorb the agent; a memodof piitting-^phylrbsincaie in a high- 
speed stirring mixer such ae a Hencchcl mbcer or the like, followed by drepwise adding Jhereto.a sllane coupling agent 

40 or Its aqueous solution containing an organic solvent, with stirring, thereby to make the phyflosilicato adsorb the agent; 
or a method of directly adding a silane coupling agent to a phyllosllicate followed Dymaang them in a mortar nr the like 
in thereby make the phyilosilicate adsorb the agent While phyftocilioatee are processed with a silane coupling agent, ft 
is desirable to add water, aodic water, alkaline water or the like to the system so as to promote the hydrolysis of the 
all<oxy group in the silane coupling agent used. In (hi* uu>e k an organic solvent such as methanol. ethanoJ or the like 

AS capable of dissolving both water and the silane coupling agent therein may be added .to the system for increasing the 
reactivity of the sllane coupling agent. Further heating me phyilosilicate; thus having been processed with a silane cou 
pling agent lc possible for promoting the reaction. Without previously procwaariy phyllosllicate^ With a coupling agent, 
optionally employable is an integral blend method of adding a coupling agent to the melt-kneading eyctcm of a phyllo^ 
silicate and a polyamide resin. ; 

I 0030 ! In invention, the amount of the coupling agent relative to the phytlpsificat© may generally fall between 
u.ui ano 20 parts by weight relative to 100 parts by weight of the nhylloslicate, but oreferatyy between o.OS and 1S 
parts by weight for further improving the ductility and Ihe fluidity of the resin composition. 

[0031 ] In the invention, the order of the step of proceocing phyllosilicates for the component (S) with orgac ik; onium 
Ions tor ton exchange and the step or processing them with a reactive functional group-having coupling agent ic not spe- 
gc cificaiiy defined. Tor example, both an organic onium ion compound and a reactive functional group-having coupling 
agent may be added to phyllosilicates all at a time to simultaneously process them. I towever, method preferred is a 
method comprising processing phyllosilicates first with an organic onium ion compound for inclusion treatment followed 
by processing them with a reactive functional group-having coupling agent 
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[0032] TTis amount of the phyllosilicate to be in the resin composition of the invention may fall between 0.1 ami 40% 
By weight In terms of the inorganic ash content ot tf ib composition, but preferably between 1 and 20% by weight. Even 
more preferably, it falls between 2 and 10 % by weight, In view of the balance of the tenacity and the softness of the 
wwiposftjon. Tn? Inorganic ash content of Ihe resin composition may be determined, for example, by ashino about 2 a 
a at the oompocition in an electric furnace at 500'Cfur 3 hours. 8 

[0033] Tho rcein composition contains, as the component (C), an olefin compound having a carbcaylie add anhy- 
anae group In the molecule or r polymer of the olefin compound. It includes, for example, inaleic anhydrioe. itaconie 
anhydride; giuiacniiu anhydride, chraconic anhydride, aconitic anhydridd, and also poiymere of those substituted olefin 
compounds. The olefin compound poiymere maybe coper/merited wilh'any olefins except olefin compounds having a 
pa'WWy'W acia anhydride group in the molecule, for example, etyrene. fsobutylene, methac. yleles. acrylatee and the 
like, wrthfai the range of sudi comonomers not interfering with the effect" of the invention, concretely, within the range 
thereof falling between 0.01 and 20 % by weight. Preferably, however, the polymers are of substantially only olefin com- 
pounds having a carooxylic acid anhydride group in tha molecule. It is desirable that the olefin compound pofyme.e tor 
« ™™? n a dB9w d Po'y^allon of from 2 to 100, more preferably from 2 to 50, most preferably from 2 to 
« 20. Of the compounds mentioned above, most preferred are maleic anhydride and pofymaldt; anhydride as being more 
effective to. (proving the ductility and the stiffness of the resin composition As the polymeieie anhydride, for example, 
usable are those described in J, Maoromol. 6ci.-neva. Macromol. Chenu C13(2), 23S (1976), etc. As the case may he 
the olefin compound havmo a narrxwylic acid anhydride group in the molecule or the polymer of the olefin compound 
may be previously blended in the phyllosilicate. and me resultino Wend may he kneaded in melt with oolyamide to oive 
so the resin composition of the invention. " 
[0034J Tne amount of me olefin compound or its pnfymer to be in the resin composition preferably falls between 
0.0S and 10 parts by weight, mlalive to 100 parts by weight ot me nylon resin, in view of the ductility and the fluidity of 
the resin nnmposition, but more preferably between 0.1 and 5 parts by weight, even mure preferably between 0 1 and 
3 peu IS by weight 

bs [0035] The olefin compound having a carboxylic acid anhydride group In me molecule and its polymer tor use 
herein shall have substantially en anhydride structure when it ie kneaded in melt with a polyamide resin to give me resin 
composition of the invention. If desired, therefore, me olefin compound or fte polymer may be hydrolyaed to be a car 
hnxylir. acid or its aqueous solution, and tho rocuKng arid or aqueous solution may t* kneaded In melt With a polyamfde 
rosin while being heateo tor dehydration. In mat mode, me acid or its aqueous solution added could bo oubstantially in 
so the term of on acid anhydride in the resulting resin composition. 

[0036] The resin composition of me invention may contain an inorganic filler as an addiliunal component (D) The 
morgaiiu filler is not specifically defined, including, for example. nnn-fSirous inorganic fillers of tabular, rod like, epberi- 
cal substances, etc.; and olco fibrous or eciculer inorganic fillers, ete. The non-florous inorganic tillers include silicates 
such as wollastonite. TeoWs. serlcite, kaolin, mica, clay, pyrophyllite, bentonite. asbestos, talc, alumina silicate, etc.; 
35 melal wxnpuunds such as alumina, silicon axiae. magnesium oxide, zimnnium codde. titanium oxide, iron oxide, etc; 
carbonates such as calcium carbonate, magnesium carbonate, dolomite; uto.; sulfates such as calcium sulfate, barium 
sulfate, etc.; hydroxides such as magnesium hydroxide, calcium hydroxide, aluminium hydroxide, etc.; as well as glass 
beads, ceramic beads, boron nitride, silicon carbide, silica, etc. These may be hollow substances. One or more of thooc 
fillers may he used either singly or as combined. Of those, especially preferred are bio, woUastonlte, clay and kaolin- 
arid most preferred Is kaolin as being effective for improving me halanca of toe ductility and toe stiffnocc of fhe resin 
composition. Tho fibrouo or eciculer inorganic fillers include glass fibers, carbon fibers, potassium titanate whiskers 
zinc OXIde Whiskers, fibrous calcium carbonate, fibrous wollaetonHo, ote.Two or more of these fillers may be used as 
combined. Of those, especially preferred are glass fibers, fibrous wollastonite. and fibrous calcium carbonate. 
[0037] The amount of tho inorganio filler that may be in the resin cornpusitian of me Invention is not specifically 
defined, but preferably talis between 1 and 300 parts hy weight, relative to 100 parte by weight of the polyamide resin 1 
therein, more preferably between 3 and 200 parts by weight even more preferably between s and 1 00 parts by weight 
If the amount of me inorganic filler In me composition is too small, me slrengU i of the composition will be low: but if too 
large, me tenacity ot me composition will be poor. ; 

[0038] Where the composition contains an inorganio filler such as Kaolin, talc, glass fibers or me like it may be dis- 
solved in a solvent capable of dissolving polyamidoo, cuoh as hexef luoroisopropanol or the like, and me resulting liquid 
may be filtered or centrltuged to thereby separate me inorganic filler except phyllosflicates. In that manner, tho thus sep- 
arated components are separately quantified, whereby the content of (1 ie phylloslllcate ana that of me inorganic f flier in 
me composition could be determined. i 

[0038] The inorganic filler for use In the invention may be previously processed with any known coupling agent The 
coupling agent may be selected from the compounds mentioned hereinabove as me coupling agent tor phyllosilicates 
for the component (B) to be in me reein composition of the invention. For processing toe inorganio filler, preferred are 
carbon-carbon unsaturated group-having alkuxysilane compounds. One ordinary but preferred method nf processing 
inorganic fillers wilh such citone coupling agents comprises treating me sui face of the faier with me coupling agent, and 
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the surfece-treated inorganic filler may be kneaded wllh a pdyamide resin in melt Whhrait previously processing Inor- 
game f dlftfK with a coupling agent optionally employable is on Integral blend method of adding a couol/na aaent to 
meli-hneaaing system of a tiller and a oolyamide rutin 

r0040J The resin composition of the Invention may contain an impact modifier as another additional component (E) 
* The modifier may be a (co)polymer to be prepared by polymeiMny ulefin/c compounds anp70T. conjugated dienln nofn- . 
pounds. 1 ne oletinie compounds Include a-olef ins such as ethylene, da; vinylic compounds such as vfrryJ acetate vinyl 
alcohols, aromatic vinyl cgn^iuunds. etc.; non-conjugateo dienes, ccp-unsaturated oarhoocylic acids, their deriva'ti\ra 
ate. ' 

[004 1] Preferred examples or the (copolymer are ethylenle copolymers, conjugated dicnic polymery conjugated 
10 dieno-oromatio vinylic hydrocarbon copolymers, etc. The ethylenlc copolymers are meant to indicate copolymers and 
poly-cnpnlymers of ethylene with other monomorc. For those, monomers .capable uf cgpoJymerlzJng wfth ethylene 
maybe selected from olefins having at least 3 carbon atoms, non-conjugated dienes, vinyl acetate, vinyl alcohols a.0- 
uncaturated carboxylio acids and their derivatives, etc. t ' . 

[0042] Tha ^-olefins having at least 3 carbon atome Inolude propylene, butene-1, pentene- 1,3-meiftyipentene^ 
iS oclacentM, etc; and preferred are propylene and butene-1. The non^onjugated dienes include norbornene com- , 
pounds euch ac 6 methylidene-2-norbornene, 5-etoy!idene-2-fiurugrnene, 5-vlnyl-^-norDornene, ^propenyl-P-nor-. 
bornene, 5-isopropenyl-2-norbornena S-rtrotyl^-norborneno, 5^2-methyl-2-buteny0-2-norbornene. 5^(2-etriyi-a- 
butenyl)-2-norbomene, O-methyl-S-vinylnuiuurnene, etc.; and also dicydopentadienft, methyltetrahydroindene, 4,7,8,9 
tetrahydroindene, l.&^cyclooctadienc, 1.4 hexadiene, isoprene, G-methyM Jb-heptadiene, l'1-irldecadiene. etc Pre- 
w ferred are 5^ethy|idene-2-norbornene. 5-ethylidene-2-nnrhnrnene. dicyclopentadiene, 1.4-hcxadiene, etc. The u,p- 
uneaturatcd csarboxylic acids include acrylic acid, meUiau ylh; acid, ethscrylfc acid, cratonic add, maleic arid, fumaric 
acid, itaconic acid, citraconic acid, butene*dicarboxylic acid, etc. Their derivatives include alky I esters, arvl esters olv- ■ 
cidyl esters, acid anhydrides, and imides. 

[0043] The conjugated dienic polymers are (co)polymers derived from one or more conjugated diene monomark 
26 including homopolymers of a singla conjugated diene such as 1,3*utadienb; and copoJymera.of two or mure conju- 
gated dienes of, for exaupl* 1,3-butadlene, teoprene Gi-meinyM.3-butadifinp;, P.3<Jimethyl-1,s-butadiene, 1,3 penta- 
dieno. Also proferably used herein ore their hydrogenated polymers to bo prepared by reducing all or a part of the 
unsaturated Donds of the polymers through hydrrnjanation 

[0044] The conjugated diene-arcmaiic vinylic tiyUrocarbon copolymers are block copolymers or random copofy- 

30 mere to ha prepared by copolymerizing conjugated dionoc and aromatic vrhylic hydrocarbons in different ratios For \ 
examples uf the conjugated dienes to constitute tne copolymers, referred to am th* monomers mentioned hereinabove, 
and especially proforrcd arc 1,3 butadiene and isoprene. Examples uf the aromatic vinylic hydrocamons are styrene! 
a-methylsiyrene, o-methylstyrene. p*methyistyrene, l.a^imathylstyren©. vinyfnaphthalene, etc. Of those/ preferred is 
ctyrone. Also preferably used herein are their hydrogenated copolymers to be prepared Dy reducing all nra part of the. 

35 unsaturated bonds, but excepting those in the aromatic rings, of the conjugated diene-aiunialic vinylic hydrocarbon 

cuuolymersthrougnhydrogenatloa 

[0045] Preferably, the compounds for the impact modifier (E) have a glass transWonJenTperawre 01 not higher than 
-20*(J tor ensuring higher impact strength of the resin composition. (The glass transition temperature as ieferred to 
herein is meant to indicate the peak temperature for the loss elastic modulus (E^ of mftcnrrpound to be determined . 

4a through dynamic viscoelastometry at a frequency of 110 I Iz.) 

[0046] Two or more compounds noted above may he combined for the impact modifier (E). 
[0047] In order to more finely disperse the pai tides ur the impact modifier In the resin composition, preferably used, 
as a part or ail of the impact modifier, are graft-modified or copolymerized copolymers to be prepared by grafting the 
(copolymers noted above with any or various unsaturated carboxylic arirk andfor their derivatives or vinyl monomers. . 

* B ,n M * ea8e - degree of grafting or copolymerizatten with any of unsaturated caibaxyilc acids and/or their derivatives 
or vinyl monomars in the graft*! nr copoiymerized copolymers preferably telle between 0.01 and 20 % by weight or the 
impact modifier (E) to be in the resin composroon. The unsaturated carboxytic acids to bo u<*rf for grafting or copclym- . 
arizing the (cojpolymers include acrylic acid, methacrylic acid, ethaorylic acid, crolonfc auki, maleic acta fumaric acid. 
Itaconlc acid, citraconic acid, butene-dicarboxyJic acid. etc. Their rtarivatn/es.include alkyl esters, gtycicfyf esters, di-or . - 

so tri-elkoxyairyl group-having esters, acid anhydrides, imides, etc Of those, preferred are glycidyl ester* di- or tri-alkox- 
ysllyl group-having, unsaturated carboxylatcc acid anhydrides and imides. l] 

[0048] Kreterred examples of the unsaturated carbmrylic acids and meir^derivativee are maleic ackl, fumaric acid, . 
glycidyl acrylate. glyddyl methacrylate, diglycidyl itaconate, dlglyddyl cltraconate, dialyadyl ester of butene-dicarhnyy- 
lic acid, monoglycidyl ester of butene-cficarboxylic acid, maleic anhydride, itaconic anhydride, utraebnic anhydride, 
ss maielmlde. itaconimlde. Citraconimide. etc.: arid mora prefer/fid are glycidyl methaciylate, maleic anhydride, itaconic 
anhydride, and maJeimide. Examples of tine vinyl monomers ere aromatic vtnyi compounds such as styrene. eto : vinyl 
cyanida nnmpnunds such as acrylonitrile, etc.; vfnylsilane compounds cuch ds vinyttrimethoxysilane, etc. Two oi inure 
of these unsaturated carboxylic acids, their derivatives or vinyl monnmarR may be combined tor use herein. For grafting 
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^tt mSToT * ^ Un6atU,atea CartM * V " r - acWe ' ** dtu ***°° w »'V>°yab>e are 

[0049] In the rosin compocitfon of the invention, the amount of tne Impact modifier IB mav tall between i and *no 
■r we .ght for ensuring well-balanced tenacity and stiffness Of the composition. and rtJ parts by 

S^i I? rwin ' ^P 06 '*' 0 " rf invention may conialH a flame retardant as still another additional component 
F). As the flame retardant preferred are halogen flame retardanto containing a halogen ^nrnTSSSSrSSSm 
m the molecule; phosphorus oom pounds containing an element of pho«*horu! in the^eSe; ph^o^tS^Ke 
retards** such as red phosphorus, etc.; and aleo salts to be derived from trlazine compounds £535 S % 

S^ 5 ' "IT" 0 ha,O09n ,bme r ^ante- Their examples are broXa^PolSenes ZSSto, 
££ ZZnZf bromin « l «! « ethers, Oromlnated pd^rbonates, bSKRS^!^ 

1000. TWo or more tnesefiame retardants maybe combined for use herein. The amount of the flame .etardamttmmav 
15 and 25 parte by w^TESKES 

tSSSi SS JST ° PartS ^ Wel9M * *° com P° 3Wo "- M ™ ***** « b^waen ».a and 20 parte * 
Z^V B ST c ™Xl a ^ Bn * ere ° T ' J?"** to 100 P 3 ^ h V W *'9M of the composition. H the nalogen Mutant 

hereof is too email, the resin compocrtion could not be well resistant toflames; but ff to7 large, it is unfa^e since 

tton may be determined through elementary analysis. 

20 f!SlL PhDRph0r '' S ' tyPe ,,am8 rotartfante aro •*> Preferred as the (lame retardant (F), and they are phosphorus- 
«»toto V ™"POunds, red Phosphorus, etc. Gonm** they include red phosphorus, polyammonium pSSS ' 

lT n l^^T^T±r ]mC bl fP nos <> haie compounds, etc. Of thoS. more ^tarred i e Z 

Even more preferred is red phosphorus coated with a thermosetting resiih. pnoopnww. 

[0052) amount of the phosphorus-type flame retardant that may be in the resin composition of the in»«nth»i 

m preferaMy falls between 0.1 and 60 parte by Weight, more preferably between 0.5 SfifUS EE 
EST T 8 « 1 an l 3 ° P3 T *» W8,flht ' ,9,ative *«> 100 pone by weigh, of the Sn^SJ ff tJZZEZSZ 
rii r^ Ti ^1 1^ ' te lUU 5ma " inwein ' *• re6m wmposifion coiild not be well resistant to flames; buY« 

mefi£,2 JlHES UCh Ph .°?!!r 3 ^ ,tamo retarda,n *>« resm composition fe 

s» wt^^lSK and B ^' nave «° me I 603 ™* influences on the resin moldings, for example, to lower the heat resfct- 
*> ance of the moldmgc. Red phosphorus is unstable by itself, and gradually dissolves in water or gradually reactewfth 
water Desirably, therefore, red phosphorus for use herein is preheated eo as to be . JStaS. to 
phosphorua venous methods are employable, which are. Tor example a method of not grinding red phosphorus but 

"T^l"*" f<ne ^ W withoul "^^ * c r8d P^hoo* particles rave Ssu^stavf ThSh 
reactivity with water and oxygen, such as that described in JapanesTpatont Uid-Open No ^SmS * 3 2 

iSS 8 mn ° ranra " nt °' aluminluni hydroxide or magnesium hydroxide to red phosphorus to thereby catalyhcXpr™ 
i""^ red P^Phorus from oxidfeing; a method of coating red phosphorus with paraffinor wax to *eS£ 

o?^'!^ ° rtr, ° xane; a m8th0d o'«labateing red phosphorus by coating it with a*«rrnose«no resin 
OOIIO rasins. mdansna resina. epoxy resins, unsaturated polyester resinst etc.; a method of stabilizing red phosphorpa 

«s to mate a metal-phosphorue compound deposit on the surface of the red phosphorus: a method of coatino rnd ohb^ 
p .urus w* alumlrtum hydroxjde, magnesium hydroxide, titanium r^roxklo, zinThydroxide or tfWto^m^cW 
5 r I ? ^. ap, ? rua 5 ft ^ nickel, manganese, m or the like in an elerhd^p aS manner- 

and also comb.nat.nn* of these methods. Preferred aro*e method of not grindi^ ,«J phosphorus but ZZ 
•nto fne partcles without mahlng me resulting red phosphorus partidr* have broken mflLSSl^VS^ 
^SSHSl I! 2? ?*!: ermo5e « , ' ,1 9 re «'" "» P^nollc resins, meiarmne resins, epnxy resins, unsaturated 
nS^/S' T * 6 m , eth ^, 0, S S bfli2in9 red P****™ ^ co&ting it whh aluminum hydroxtoe. magnesium 
Wrcrid e. toiium hydioxide. zinc hydroxide or tne like. More preferred are the method of granulating red phosphorus 1 

2to™ e rKn^^^ ak,n ? *V e lf n9 J fidphosphoms pB ' UulB5 ^ broKen surface and the m£nd of eia- 
bmm^ptMqpnorus by roatmg rt with a thermosetting resin of phenolic resins, metort,* .eslns. epoxy resins 
unsaturated polyester reaH.s. eta Of those thermosetting resins in the preferred method, more preferred eroftemioeet- 
f.ng phenolic resins and thermosetting epoxy resins, as the resbveuated red phospnorus could have better mnistur- 
SS™** EVW m ° rB Dre,err6d 18 red P ht «P hon ' R «atod w»h • thermosetting p^Sto^aT 
!Tmnro n^^ 13 !!!? 9 ls ^ es, f aWe refl Phosphorus has a mean particle size of from 0.01 to 60 

wn. more nr ^^/ ^m 0J to 45 jim. from the viowpoint of thef lame retardanc* U.u mechanical STrenpih and the sur- 

IX^r 3 "^ T ^ m °' d . l " flR ' he mean P arfde sizB a r «* Phosphorus can be determined byihe use Vtm 

T^l^Z T o^art-de d i 8lfibUB ° n ™* 8i2e di8,nbution be of two 

types, one tor wat process and the other for dry process, and any of them is usable. In the wet process water may be 
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used as the solvent far dispersing red phosphorus therein. In thie, red phosphorus to be analyzed may ba ui wiously 
subjected to surface treatment wfm alcohol or neutral detergent As the disparsant, usable are phosphates such ae 
sodium hcxametaphosphate, sodium pyrophosphate, eto. As if it? dispersion unlL.usaWe Is an ultrasonic bath. 
10054] Red phosphorus for use in tho Invention may have an dectroconduotivily uf yenerally between 0.1 and 1000. 
itS/cm. but preferably between U.l and 80Q uS/cm. more preferably heiween q.l and sod u^cm, as measured after' 
having been extracted in hot water, In view of the wet resistance, lite mechanical strength, the tracing resistance and 
the «jrfar.« rendition of the resin moldings containing it (The dcctroconductivity of red phosphorus is measut ed as fal- 
lows: 100 ml of pure water is added to 5 g of red phosphorus, and this is subjected io hot extraction in an autoclave, or 
the like at 121 >C for 100 hours. Then, the resulting extract Is filtered, and the fOtrate Is diluted to be WO ml The elet> 
troconductivity of the rflutad extract is measured.) 
[0035] The amount of phosphfne to be from red phosphorus for use in the invasion j s generally at most 1 qo ppm, 
but preferably at moot 60 ppm, more preferably at most 20 ppm, in view of U te amount of gas To be f rqm the resin com* « 
position, the stability of the compnwtinn in extrusion molding, the mechanical fetrength of tho composition duringihe res- . 
idenco time in melt, the suifcw? appearances of ihe resin moldings, ana jDie stability of terminals so a* npt to be 
1 6 corroded by the moldings. (The amount of phocphine from red phosphorus is measured aa fallows: 5 g of red phospho- 
rus is put into a container such as a test tube or the like having a cwnaeHy of 500 nrd end having been purged with nrtro- 
gen. Thie Ic degassed to 10 mmHg, and heated at 280*0 for io nonules, and then cooled to 25 V C-' The gas. in the test, 
tube is diluted with nitrogen gas to he up fa 7fi0 mmHg, and analyzed with aphoephino (hydrogen phosphite) detectors 
The amount of phosphlne from red phosphorus tested is obtained acenrriiho *to the /fallowing 'equation: 
so Amount of phocphine (ppm) - value indicated by the detector (ppm) x degree ofgfluUon.) Preferred commercial* 
produce ot red phosphorus for use herein are Rin Kagaku Kbgyo's Nova Expel 140, Nova Excel F5, ctp. 
I005C] Where the resin composition contains red phosphorus as the flame retardant (F), adding polyethylene " 
terephthafato thereto is desirable, as further enhancing the flame retardanej uf trie composition. Polyethylene- jereph- 
thaiate to be used preferably has an intrinsic viscosity of from 0.25 to 3.00 dl/g, more preferably from 0.40 to 2.25 dl/g, 
& when measured In a 1/1 mixed soivet a of phwid/tetrschtoroethane at 25*0. The amount of polyethylene terephfhnlate! . . 
if added, preferably fajls betwoon 0.1 and 50 parte by weight, more preferably between 0,1 and 30 par by weight rel-i 
ative to 100 parts by weight of the composition. . . 

[00S7] Another preferred example of the flame relaidanl (F) ttiat may be In me resin imposition Ot the invention is 
a salt to be derived from a triazine compminrl and a cyariurie or isocyanuric acid. Thocaftio a 1/1 (by m©J) or. as the 
so case may be, 1/2 (by moQ adduct uf * uyanurta or Isocyanuric acid qnd a triazine compound. Of triazfn* compounds, 
those, not farming salts with cyanuric or icocyanuric acids shall be excluded. Triazine oompounuV uapabie of forming 
salts with cvanunoor isocyanuric acids and preferably usabfa her«n include melarnine, benzoguanamme* aqetoguan 
amine, 2-amido^ < Wiarrtino-i l o > 5^riazine # rnono(riydiTcuyineU^)rrielamlne, OI(nydroxyme^)rnelamlne. and 
tri(hyrimxymftthyl)melamine. More preferred are melamine, bereogua/iamine, and aoctoguanamine. 
se [0053] Salts of triazine compounds and cyanuric or isocyanuric adds are in the farm of powder to be prepared by 
forming a mixture of a triazine compound with a syanuric or isocyanuriu awd into an aqueous slurry well stirring it to. . 
form the salt of the two into fin* partirifts therein, f tiering the resulting slurry, and f inally drying the filtered residue, and. 
ttwy arte/ fioiu mere mixtures of thecompound andtheacid. The sate tor uWher^t^r^ com-' 
pletely purified, but may contain non reacted triazine compounds or cyanuric or isooyanurto acids In some degree. 
40 LUU59J Where the resin composition of the invention contains* as the f lame retardant (f=), a salt of a triazino com 1 
pound and a cyanuric or isocyanuric acid, the amount of the salt to be in the composition preferably tails between 0.1 
and 50 parts by weight, mora preferably between 0.5 and 40 parte by weight, even more preferably between 1 and 30 
parte by weight, relative to 1 00 parts by weight of the composition. 

{0060J The phoephoruc-typc flame retardant noted above may be combined with a,salt of a u iazine compound and 

45 a cyanuric or isocyanuric acid to give the flame retardant (F) far iu» herein / 

[OOCi] The flame-retaidant polyamide lesiu ouniposition of the faverrflon may optionally contain a flame rptarrlqnt 
promoter. As the flame retardant promoter, preferred are metal oxides and metal borates. Specific exa/iples of the 
metal oxides are antimony trioxfde. sodium antimonate. 2ine oxida terrnus ottte. ferric oxide, stannous oxide, stannic 
oxide, magnesium oxide, etc. Specific examples of metal borates are sodium borate, zinc Dorate., magnesium borate, \ 

fti caldum borate, manganese borate, etc. One or mora of these compounds may be used either singly or as combiiied- 
The amount or tile flame retardant promoter, if any. ip the resin composition preferably falls between 1/1 oo arid 1 , more- 
preferably between 1/20 and 4/5, in terms of the ratio by weight of ihe promoter to the flame retarioant. If the ratio of the . 
prnmntRr fa thft Unmet retardant is too small, the resin composition could not be well resistant to f lamcc; but if too large, 
ft will have some negative Influences on the resin composition, far example, ft will lower the fluidity nf fan rosin compo- 
eition boing mcHdod in melt 

[0062] Where the composition contains inorganic particle; nf a flame retardant promoter such as antimony triaxido , 
or the like, it may be dissolved ii i a solvent capable of dissolving polyamldes, such as hexaf luoroisopropanol or the like. ' 
and the resulting liquid may be filtered or centrif ugod to thereby ceparate the inorganic particles except phyllosilioalws. 
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,h8 ^ ,UB - se Pf ra f 1 components are separately quanlified, whereby the content of the phyilosillcale and 
that of other rnorganio particles In the composition could be determined. 

2L , J? 18 fC 2 " °I th * inventlon «» bB to be resistant to flames, for which adding tho flame 

2? ^ ^V^f^ 9 - ** 000 Crltorion for f,amo ardency of the composition, ft is desirable that the 
Itartng oxygen .ncte* (LO^ for the composition, as measured according to the method D2B63 in aStm, | 8 at least 24 
more preferably at least es.S. even more preferably al Itabt 27. 

[OUMI The resin composition of the invention may optionally contain any known additives of. fur example, nucleat- 
ing agente, yellowing 01 discoloration Inhibitors, antioxidants such as hinrfarpd phenols, hindered amince, etc.. heat sta- 
bilizers, lubricants. UV inhibitors, colorants, etc. 

J?! metnod tor prDdudn O mft Polyamide resin composition of me Invention comprises uniting and Kneading 
a mixture of the constituent components. (A) a polyamide resin. (UJ a pftyltosilicstfi having been ion-exchanged with 
organic omum ions and having a reactive functional group bonded thereto, and (C) an olefin compound having a car- 
Uuxyte ackf anriydrlde group in the molecule or its polymer. The mode of kneading tho mixture is not specially 
defined. For example, the mixture may be kneaded in melt by me use of any known melt-kneading machine^n ae a 
Singlfrscrew or twin-screw extruder, a Banbury mixer, a. kneader. e mixing roll. etc. Pieferred Is using a twin-screw 
, ' '^""'^"'ar.welght volatile anhstances that may be formed while the mixture Is 

T 0 ^ 6 d °! ,r ^ ° t0 mahB the knaRdin B ™<** n * l^ve vent ports. Where me resin composition is to con- 
tain optional components (nj an inorganic filler. (E) an impact modifier and (F) a flame relaidant, they may be added 
to the mixture of the components fA) to fQ in any stage of melting and kneading «. 

SSL .H^ 9 polyamid ° rcoin ~"Pf saton *us produced of Die invention may be molded into moldings of any 
desired shapes in any ordinary methods of. far wampte. injection molding, extrusion molding, blew molding elu The 
moldings may be «oi ked ur piuuessed Into secondary products in any known methods, for example, by cutting, welding 
nr Adhering them. ( 

SB EXAMPLES 

. ™« inventiot i is described more concretely wiin reference to the followinn FxampJee, which, however, are 
not intended to relict tho scope of the Invention. In the following Examples arid Comparative Examples the blend 
ratios are all by weight. 

30 [opes] In the following Examples, the samples produced were evaluated tor their propertira; aborting to the meth- 
ods mentioned below. 

Mechanical strength: Measured according to the following slardard methods. 

35 Tensile strength: ASTM D638, 

Flexural modulus: ASTM D790, 
lzod impact strength: ASTM D256. 



Tent fhr flame retardancy: 

I?l!T P l! e A™ t r^« according te UL ' 94; and ^ ,,m,Bn » Wgen index (uon tor them was measured 
according to ASTM D?a63 ; 

Preparation of organically modified phyllcsilicates: 

i 

Reference Example 1: 



[0069] 38.5 g of trioctylmetnylammonium chloride was addari to 80 & of montmonllonite from Yamagata. Japan 
(Kuruminc Industry's trade name, Kunipia P. having a cation eAdianye capacfty of 1 19 meq./1U0 QJ and mixed in a mor- 
so tar fnr ?a minutes, to which was added 8 g of rmelhacryloxypropyrtrlmetrwxyailane (Dow Coming Turay Silicone's trade 
name, 3Z5030) and further mixed in the mortar tor ZO minutes to prepare an organically modified phyHocilicate (C-1A) 
The inorganic ash content of the organioally modified phyllosilkate was measured, and was 65 % by weight lo meas- 
ure its inorganic ash content 0. 1 g of the phylloRilir:ate was ashed in an electric furnace at 500°C for a hours. The inter- 
layer distance in the uiyanfcally modified phyiiosilicate was measured by the use of a w*rfr*angle X-ray diffractlometer 
and was 2A nm. * 
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Reference Example 2; 

[0070] In the samn mrmn*r and from the same starting matcnate In the same Wend ratio as in Refw jjnue Example 
1. an organically modified pfiyllosllicate was prepared, to which was arH«rt P g of an aqueous solution of 600. ppm. 
hydrochloric acid, and mixed in a mortar for 00 minutes. The oiyanfoally modified phyllosHfcate thus prepared h«r«n is 
referred to as 0-1R Its inorganic ash content and irteHaycr distance were the same aa thoseof G-1A. 

Reference Example 3; 

10071 ] In the same manner and from the same starting materials in the same bianri ratio as in Reference Example 
1 . an organically modified phyllosifieate was prepared, to which was added a mixture of 2 y of an aqueous solution ot 
500 ppm hydrochloric add and 6 g ot methanol, and mixed in a nwtar for 30 minutes. The organically modified phyllo- . 
silicate thus prepared herein is referred to as 0-1 C. Ife inyrganlc ash content and interlayer drstancawere the sama *s 
those of C-1A. ^ 

i 

Reference Example 4: 

[0072] 0.4 g of rmethacryloxypiiopylbi/rietiiuxysilane was added to 12V Q Of a synthetic mica with an interlayer W- 
octylmethylammonium inclusion (Corp Chemical's trade name. MTE) and mijed in a mortar tor 20 minutes, to which 
was added a mixture of 2.1 g of an aqueous solution of son ppm hydrochloric acid and 6.3 g of methanol and further 
ctirrcd in the mortar for 90 minutes to prepare an organic sy/iU lefiu mica (C-2)> lis Inorganic ash content and interlays 
distant!* were 69% by weight and 2.4 nm, respectively. <■ 

il 

Reference Example 5; .< 



[0073] 100g of the same monbnoiiUuriite aa in Reference Example 1 was dispersed in 10 War* rrf hot water with, 
stirring, to which was added 2 liters of hot water with 41 g of trimethyJslearylommonium chloride (equivalent to the cat-' 
Ion exchange capacity of the montmonllonite) dissolved therein, and stimad for 1 hour. The deposit formed wac token 
out through f titration, and washed with hot water. The operation uf washing and f litratfbn was repeated three times. The 
30 resulting solid was then dried In vacuum at 80*C to give an organically modified phyUoailfcato* To 100 parts ty; weight 
of the organically modified phylloslllcate, added was 1 part by weight of inn^acyylnxypropyM and . 

mixed in a mortar for 30 minutes. The organically modified phyfjosilicai* ll ma prepared herein IS referred ta as CJ-3 Its 
inprgamc ash content and interlayer distance were 64 % by weight and 2. 1 nm! respectively. 

as Reference Example 6: 

[0074] An organically modified phytlosiiicate (04) was prepared in |) m same manner as In Reference bxample 3, 
mrcRpt that Y^ethacryloxypropyltrimethoxysilane was not added thereto. Hs inorganic ash content and intaiWr dis- 
tance were 60% by weight and 2.4 nm, respec^ei^^ , 



40 



Heterence Example 7: 

[0075] A phyllosilicat© (C-S) was prepared in the came manner with the same sHane coupling irealrnerrt as In Ret- 
erence Example 3. except that tnodylmethylammonium chtoririfi was not added thereto, te inorganijc aeh content and 
intorlayer distance were 94 % by weight and 1 .3 nm, respectively. 

Reference Example b; 

[0076] An organically modified phyllriRilinata (C-6) was prepared in the same manner as in Reference Example 5, 
except thai rglycWoxypi^ylli ir r lelhuxysilane but not Y-metracrylc^ropylirimemQxysjlanfi was arirffid.thereta Its inor- 
ganic ash content and intorlayer dictancc were the same as those of f>9. 

Refer once Cxampie 9; 

55 [0077] An organically modified phyllosilicate (C-7) was prepared in the snme.manner as in Reference Example 5, 
except that 30 g of oieylamine hydrochloride bul i rot 41 y of trimethylsteaj7lammonlum chloride was added thereto. Ite 
inorganic ash content and interlayer distance were 86 % and 2.6 nm, respectively. 
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Silan* coupling treatment of kaolin: 
Reference Example io: 

W Prftparation of impact modifier: 
Reference Example 1 1 : 

,* *J°lI QQ . ^ * r' 0W *" a1h y'«"*-P">Pytan B copolymer (Miteul Prtiwhemfcal* P0680). added were 2 

M^t. Pr^n ? } " 06 ** 77,0 rcsultin 8 Wand ^ 6 *™aUW in a twin-screw extruder. Iteoai £ 

mef^^ 

mar (E--I). Ho glees transition temperature wab'measured, and Was -42'C. ~>mu't 
» Example 1: 

• W080J Woner^nhaWnoarelattvevL^ 

^L mp '° 1 ' matefe annydria * WWB UBnded «" ^ the ratio as in TableT The^uSng WeSS all fed 

r 2 " r±" SC r r tr rtrUd ^ Ite0ai TeWrat Modd PCM °° **« * • cylinder teTOerSurel?^ 

*s and atascrw revolution of 200 rpm, Kneaded in melt, and painted. Thepellete were molded into various test ufeLL 

tion at breafc 2 g was sampled o.it of the test pieces, and ached in an electric furnace at 500«C tor 3 hours! Mdfte 
inorgame ash content of Die composition was determined. 

do Examples 2 to 7: 

rowi] The same process as in Example 1 was repeated, except that any of r>i 8 prepared in Reference Examole 
2. 0-1 C prepared in Retoence Example 3. C-2 prepared in Referent* Fxample 4, C-3 Peered in Referent SSZ 
5. and C-7 prepared in Reference example 9 was used as the phylloslllcate, «-xampie 

Comparative Examples 1 to 4, and 6. 

ESSto J?! 9 !f me ?? C ! 5 l a !^ "* ^T' 88 1 to 7 was repeated, except that maleic anfrydride was not 
added to the system. The data obtained are given in Table 2. from which it is seen that th« tensile elongation at break 
of the compnRrt.ons produced herein is lower than that of the compositions in Examples I to 4 and 7 of the invention 



as 
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Comparative Example 5: 1 

a S ^ T1B f[°!f S 1 S 3S ,n Exampla 4 was repeated. In this, however, the phyllesilicata (MTE) aa in Reference 
*l"?ti T^^l 0 ^^"P'ing treatment was Uhectfy used as It was. and matair. anhydride was not 
added to the system. The data obtained ara given in Table a. from which it ia seen that (he teitbfle elongation at break 
of the composition produced herein Is lower than that ot the composition in Example 4 of the invention. 

Comparative Example 6: 

[0084] The aaiTM process as in Example 3 was repeated. In this, however, the phylk»fli«, w C-4 prepared in Hefer- 
ZSOr* 9 6 ^° , . 5UD !? C !f " C ° Uplin ° <rea,,nfint data obteinod are *iXufe 2. from 

Comparative Example 7: 

10005] The same process as In Example 1 was repeated. In this, howwer. the phylloslllcate C-5 prepared In Refer- 
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ence Example 7 was used, and Ihu uurnpunents were Olended In me ratio as in Table 2. The data obtained ar* given in 
Table 2. from which it is seen that the flcxuraJ modulua and the tensile elongation at break ot the composition produced 
herein are lower than those of the compnRfflnns in Examples 1 to 3 of the invention. 

s Comparative Example, 0; • * 

[0086] The eame process as In Comparative fcxample 1 was repeated. extent that the phyliosf licate q-6 prepared • 
in Reference Example 8 was used herein. The data obtained are given in Table Z, from which ft is seenthat the tensile 
elongation at break ot me composition produced herein is lower than that of the compositions in Examples 1 to 3 of the 
invention. 
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Example 8; 

\ [0087] Nylon 6 resin having a relativo viscosity, as measured in a concentrated sulfuric acid to have a resin concen- 
* 1 iratlon of 1 % at 25«C. ot <L/5. the organically modified phyllosilicate C-1C spared in Reference Example 3. the sur- 
face prooeseed kaolin prepared in Reference Example IO, and maleic anhydride were blended in dry in the ratio as in 
Table 3. The resulting blend w*$ processed in the same manner as in Example 1 . One g was sampled out of the, test 
pieces produced, and this was dissolved in 20 ml of hexariuorai ( snpmrwnoJ. and cerrtrifuged to separate the Kaolin. The 
amount of the thus-separated kaolin was measured. The supernatant was concentrated, and ashed at 500 B Cfor S 
hours, and the inorganic ash content of the phytlosiliratA used was determined. 

Fxamples9to 13: 

[0088] The came nylon 6 as in example e, C*10. prepared fn Reference Example 3. G-2 prepared in Reference 
Example 4. C-3 prepared in Reference Example 5, the same kaolin ac in Example 0, talc having a mean particle: size 
of 1 .0 jun (Fuji Ta!u* tiade name, LMS-300). chopped glass fibers having* diameter of 13 u.m [Nippon Electric Giles's 
trade name, TN-202). and mcleic anhydride were blended in dry in different ratios as In TaWe 3. the resulting blonds 
were processed in the same manner m in Fxample 8. 

Comparative Example 10: 

[0089] The same process as in Example 8 was repeated, except that maleic anhydride was not added to the sys- 
tem, I ne data obtained are given in Table 4, from whinh it is seen that the tensile elongation at break of the composition 
produced herein is lower than thai of ll ie wxnpusftlons In Example 8 Of the invention. 

Comparative Example 1 1 : 

[0090] The same process as in Example 7 wac repeated. In this,.however. the organically modified phyllosilicate C- 
4 prepared In Reference Example 6 but not subjected to silane coupling treafment was used. It is seen that the tensile ' 
elongation at break of the composition produced herein is lower Dun that of the cornposmon in fcxample 8 of the inven- 
tion. 

Comparative Example 1 2: 

10091 J The same process as in Example a was repeated, except thai the organically modified phyllosilicate C-5-pre- 
parari in Rafarenc© Example 7 was used herein. ItisGeenthattheflcxui^riTQduI^ herein 
is lower than that of the composition in Example B or the invention. i 

Comparative fcxample 13: i 

I0092J The same proccee ac in Example 6 was repeated. In this, however, Hie urganicaily modified phyllosilicate 
was not used, and the amount of kaolin was variari as in "liable 4. It is seen that the f tocural modulus of the cornposaion 
produced herein is lower Utan that of the composition In Example a though the two compositions hava tha same inor- 
i ganic aeh content 

Example 14; r 



[0093] Nylon 6 resin having a relative viscosity, as measured in a concentrated sulfuric add to have a rocin oonoen- 
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Sm^^ Heferancn Fxampfe 8 . the 

luus test pieces through injection moWings, end these wore analyzed m,TJv. *? ar " 

» 

Example 15. < 

'° in T 5^iS™,?J n Exa T!l 14 the organically modified phyflosilicato C 2 

prepared in Refeiei.ee Example 4 was used herein and the component were formulated as in Table 5. 

Hxamples 16. 17; 

" KSnrto 2 ™ «TX? " ln EXaniP)e 14 ^ e « fhe same manner ac therein, except that their 

bxamnln 18: < 

20 l S, nnr J£ ^Sf n . 6 «"J!! C « mple H U,e same "»r*sny modified phyllnsilicate as in Examplo 15 an eth- 
SZL SSS , ( D ' ,R)m Chemica '' 8 Hi " Mi,an 1706 - * hereinafter referred to as bSSrvta^ „ 

as Examples 10, SO: 

[009?] jhe same process as in Example U was repeated. In this, however, the organically „ lu uified Dnvilosificata 
C9 prepared in Reference example s was used, ana the components were Ibrr^latSwrieT P"*" 08 "'*" 8 

so Comparative Example 14: 

l°°^L f?." 16 C ! raCSSS 88 in Exampln 14 was repeated, except that maleio anhydride was nor added to thaRvs- 
produced h«r«.n .s lower than that of the composition in example 14 of the invention eomptwt,on 
Comparative* Examplo 16: 

s 

SSL,Zl v 'ST P"*"? 8 M in fcxample 14 ^^'^ In however, the organically modified pMosillcaie 

« SSSU i ExQmp f 6 bu * n °* ai4)jecled cooplln9 treatment wai used, ft iJShSKSe 

« elongationaibreakofthecompositinnproducedhereinisl^ 
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Curnpatatlve Example 16: 

IUT lOW The same process na in Fxample 1 d was repeated, In thia. however, the oiyanicafty modified prMlosiOoata 
islowerthanthatofthecompo3itioninExanple14of.gieirivemlan. H 
Comparative Example 1 7: 

10101 J The same process as in Example 1 4 was repeated, except that the organically modified phyUosfllcate was 
lion produced herein is lower than that of the composition in Example 14 or the Invention. <*»«po5i 
« Example 21: 

Sd°2 reJnlS^! 8 ^r? m 5.T n 6 r6 !i n hawi " 0 a 88 meaeurcd "> 8 concentrated sulfuric 

acid to have a resin concentrate of 1 % al 25«Q of 2.75. added were /./ parte by weight nf me organically modified 
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phyllos|Hcate CMC prepared In Reference Example 3 (this corresponds to 5 par to by weight In terms of Its inorganic ash • 
content), 37.0 pans by weight of a brominatad polynhanylene ether (Great Lakes' trade name. PO-64P) 9 apart* by 
weightof antimony frioxide (haviny a mean panicle size or 1.2 am), and 0.3 parts by weight of malac anhydride, end 
blended in dry the resulting blend was all fed Into the feeder of a twin-screw extruder (Ikeyai TeKtos PCNV3U) beino 
driven ala cylinder temperature of 260'C and at a screw revolution of 200 rpm. kneaded in melt/and extruded out and 
the thus-extruded etrandc were cooled and then pelletized wilh appetizer. After drted. the pellets were molded into var- 
ious test pieces through Injection molding, and these were teeted for the tenaile strength, the tensile elongation Theflex- • 
oral modulus, the Izod impact strength, and tne name retardanoy. One 0 was sampled out of the teet pieces, dieaolved 
in 20 ml of hexafluoroicopropanol. and centrifuged to separate the deposit, antimony trioxide. I he supernatantwas con- 
centrated. and ashed at SOOT, for a hours, and the inorganic aeh content of the phytloailieate used was detamined 
(0103J ine data obtained are given in Table 7 . ' 

Fvample 99: 

[0104] The came process as in Example 21 was lepeated. In this, however, a Drominated polystyrenn>(Nissan - - 
Perro-organic Chemicals trade name. Pyroeheck 68PB) wae ueed ao the flame retardant. and the comounerrts were 
formulated as In Table 7. 

Example Zi: 

[0105] The same process as in Example 21 wae repeated. In this, however, the same nylon 6 aa in Example 21 the 
organically modified phyllosilicats C-2 preriarRri in Reference Example 4, the came brominotcd polystyrene as in Exam- 
ple 82. and maldc anhydride were fonnulttlwJ as in Table 7. 

zs Example 24: 

i 

[01061 "Hie same components as in Example 91 were processed In the earns manner oo therein, except that their 
Wend ratio was varied as in Table 7. 

30 Example 25; 

[0107] The sama process as in Example 21 was repeated. In this, however, red phosphorus (Rin Kaoakis KouyoS 
irade name, Nova Excel 140) was used as tne flame retaraant, end tne components were formulated as in Table,7. 

55 Comparative Example 1fl: 

[0108] The same process as in Example 21 woo repeated, except that maldc anhydride was nut used herein. The 
data obtained are Oiven in labia 6, from which if is seen that the tensile elongation at break and thoimpad strength of 
the composition produced herein are lower ll nan U ruse of the cornposlTJon in Example 21, of the invention. 
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Comparative Example 19: 

[0109] The same process as in Example 21 was repeated, except that the organically modified phyilodilicate C-6 
prepared in Reference Example 7 wae used herein. It is seen that the tensile elongation at break and the flexuial mod- 
ulus of the composition produced herein are lower than those of the composition in example 21 of the invar rtton. 

Comparative Example 20: 

[0 1 i 0] Tlie same process as In Example 23 was repeated, except that malek? anhydride was not used herein. The . 
data obtained are given in Tabic 8, from which it is seen that the tensile efongation at break wF the iwmpodtton produced 
herein is lower than that of the rximnnsition in Example 23 of the invention. 
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Tablet 







Ex.1 


Ex.2 


Ex a 
04.6 " 




Ex.5 


Ex.6 


Ex.7 


Nylon 6 


wt.ptc. 


94.6 


04.6 


94.9 


90.9 


95.3 


94.7 
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Tahle 1 (continued) 









Cx. 1 


Ex.2 


Ex.3 


Ex 4 


EX 5 


EX.6 


Ex.7 




Phyflosilicate - 




G-1A 


U-1B 


C-1C 




C-3 


C-3 


C7 




WI.ptR 


5.4 


5.4 


5.4 


S.1 • 


0.1 


4.7 


5.3 




Maleic Anhydride 


wtpte. 


0.34 


0.34 


0.34 


0.34 


0.34 


0.3d 


0.34 




Inorganic; Ash Content • 


% 


3.5 


3.6 


3.3 


3.5 j 


2.0 


30 


3.5 


to 


l ensile Strength 


MPa 


94 


94 


04 


90 


91 


r 92 


92 




Tencilc Elongation a! Creak 


% 


23 


54 


91 


22 


150 


as 


33 




FlexuraJ Modulus 


UPa 


3.9 


a.7 


3.7 


4.2 


3.5 


3.8 


4.0 



1S 



v 



20 



25 



30 



35 



40 



46 



50 



SI. 
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■ ■ Tablo 3 




• Ex. 6 


try q 


CX 10 


Ftf 11 


Ex. 12 


Ex.13 


wyionb 


' Wl.DTS. 


773 


77 ^ 


65.7 


62.8 


60.3 


75.3 


. PliyllosWcaie 


wt:pl&\ 


C-1G 


IV/ 




v>2 


C-3 


C-3 




7 7 


77 




7.2 


4.7 


4.7 


Inorganic Filler 




kaolin 


WIG 


kaolin 


GF 


talc 


talc 




wt.pte. 


IS 


15 


30 


30 


1*5 


20 


Malein Anhydride 


wtpfe. 


0,3 


0.3 


0.2 


0.3 


0.3 


0.3 


Inorganic Ash Ooniwrt of Phyllosilicate 


Wt.% v 


5.0 


5.0 


2.9 


4.9 


3.0 


3.0 


"foial Inorganic Ash Content 


' wt.% " 


20 


20 


33 


35 


18 


23 


Specific Gravity 




1.26 


1.26 


1.38 


1.41 


1.26 


130 


Tensile Strength 


MPs 


89 


91 


OC 


106 


94 


95 


Tensile Elongation 


% 


20 


9 


n 


7 


12 


12 


Natural Moduluc • 


QPa 


5.7 


62 


5.5 


BS I 


5.9 


6.6 



£5 



Table 4 









'Co.Ex.1U 


UxEx.11 


Co. Ex.12 


Co.Ex.13 


an 


Nylon 6 


wtpte. 


77.3 


77.6 


79.7 


60.0 




Phyllosilicaie 




C-1C 


f>4 


C-5 








wtpts. 


fj 


- 74 


5.3 






, Inorganic Filler 


> 


kaolin 


. kqolin 


kaolin 


kaolin 




Wt.Dt3. 


15 


15 


15 


20 




.Malete^nhydrjde 


,wlpte. 




0.3 


0.3 j 


0.3 




Inorganic Ash Contenr of Phynosilicate 


wt.% 


5.0 


5.0 


4.9 


0 




Total Inorganic A$h Content 




20 


20 




20 




Specific Gravity* 




1.26 


1.26 


1 96 


1.27 




Tensile StrengUi 


MPa 


86 


96 


04 


86 


40 


1 ensile Elongation 


% 


4 


3 


46 


60 




Haxural Mbdulbc* ' 


QPa' 


5.3 1 


5.4 


4.0 


4.2 



5V 



$$ 







Ex.14* 


Ex 15 


Ex. 16 


Ex. 17 


F*. 18 


Ex. W 


Ex.20 


Nyfon 6 ~* 


wt.pts. 


72.4 


' 72.9 


85.0 


00.0 


80.7 


77.7 


75.3 


^Phyllosilrata 




0 1C 


C-2 


C-1C 


G-1C 


C-2 


0-3 


C-3 




wt.pts. 


7.6 


7.1 


50 


5.0 


4.3 


2.3 


4.7 



17 

BNSOOCIDi ,EP 10MOHA1 I , 



22. JUL 2003 15:20 



SUP BRISTOL 



"NO. 7616 — P. 19/24 




EP1 022 314 A1 







Ex. 14 


L.A. I V 


tX lt> 


fcJL 1 / 


Fx. 18 


Ex. 19 


Ex.20 


Impact modifier 




E-1 


C* 1 


"c 1 

c-l 


h 1 






E-| 




wt-pte. 


20 






5 


15 


20 


20 


Mateic Anhydride 


wtpts. 


0.3 


0.3 




0.3 


ba. 






inorganic Ash Content 


% 


5.1 


4.8 


as 


8.4 


3,0 


1. 5 


3.0 


Tensile Strength 


MPa 


53 


55 


74 


Bl 


53 


52 


. 52 


Tensile Elongation 


% 


118 


90 


72 


56 


200 


85 


rr so 


Flaxural Modulus 


GPa 


2.e 


2.8 


3.1 


3.6 


2.9. 


2.3 


, 2.5 


Izod Impact Strength 


J/m ; 


730 . 


700 


205 


I/O 


210 


. 750 


750 



eo Table 8 
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Oo.Ex.14 


Co.Ex.l5 


CO. Ex.16 


CaEx.17 


Nylon© 


wtpts. 


72.4 


72.6 , 


74.7 


80,0 


Phyllosiiicate 




C-1C 


C4 


C-5 






wt.pts. 


7.6 


7.4 


5.3 




Impart modifier 




E-1 


E-1 


E-1 


E-1 




wtpts. 


20 


20 


20 


SO 


Maleic Anhydride 


Wtpt3. 




0.3 


0.3 


0.3 


Inorganic Ash Content 


% 


4.9 


4.9 


5.0 


( 0 


Tereile Strenoth 


MPa 


54 


55 


51 


01 


Tensile Elongation 


% 


21 . 


8 


180 


200 


Pfexural Modulus 


GHa 


2.7 


2.5 


1.9 


1.8 


Izod Impact Strftngth 


J/m 


630 


620 


500 , 


750 



u 
1 





Table 7 


46 






bX.21 


Ex.22 


Ek. pa 


Ex.24 


Ex.25 


Nylon b 


wtpts. 


100 


100 


100 


100 


100 




Phyllosilicato ^ 




C-1C 


C-IC 


Gh2 


C-1C 


C~3 






wtpts. 


. 7.7 


7.7 


4.f> 


5.1 


6.2 • 


*0 


name Retardant 




Br-PPO 


Br-PS 


BrPS 


Dr-PPO 


red pliospf mrus 






wtpts. 


37,0 


26.6 


: 18.5 


8.4 


5.0 




Anlfmuiiy Trloxide 


wtpts. 


9.2 


7.0 




3.3 ' 




66 


MaJeic Anhydride 


wtpts. 


0.9 


0.3 


0.3 


0.3 


0.3 




Inorganic Aeh Content of Phylloailicate ■ 


Wt% 


3.2 


3.4 


2.3 


• 2.8 


-3.6 




Tensile Strength 


MPa 


97 | 


93 


91 


91 


89 
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Table 7 (continued) 







Ex.21 


Ex.22 


Ex *3 


Ex.24 


Ex. 25 


Tbns/ip BonaaUon 


% 


13 


17 


58 


33 


35 


Flftxuml Modulus 


GPa 


4.7 


4.6 


3.8 


4.1 




Jzod Impact Strength 


J/m 


60 


62 


65 


61 


65 


Name Retardancy (t Jl 94) 




vo 


VO 


V* 


V-2 


V-2 


Flamo Retardancy (LOl) 




32 


31 


29 


30 


28 



1$ 



so 



Tahf$3 



36 







Co.Cx.18 


Co.Ex.19 


CO.EX.20 


Nylon 6 


wt.pts. 


1UU 


100 


100 


Pnyiiosflicate 




C-1C 


C-5 


0-2 




wtpts. 


7.7 


St3 


4.0 


Fl^ine ReianJant 




Br-PPO 


Br-PPO 


Br-PS 




wtptc 


37.0 


. 37.0 


18.5 


Antimony Trioxidc 


wi.pls. 


9,2 


y.o 




Maltsiw Anhydride 


wtpts. 




0.3 




inorganic Ash Content of Phyilosilicate 


wt% 


3.2 


3,0 


f 2.3 


Tonsil© Strength 


MPo 


85 


08 


81 


Tensile ElonyaUun 


% 


3 


a 


5 


Flexural Modulus 


GPa 


4.7 


3.2 


3.8 


hod Impact Strength 


J/hi 


35 


4* 


40 


Flame Rerardancy (UU*4) 




v-o 

f 


V-0 


V-2 


Flame Retardancy (1 Ol) 




33 


32 


29 



40 



IB 



B0 



65 



INDUSTRIAL APPLlCADIUTY 

[011 1] As having (he advantages of tow specific gravity, high stiffness, high tenacity, high impact reeietanoe end 
high flame retaidanc* the polyamide resin composition of tiiainventtun is applicable » moldings. Sheets tubPR films 
wrapping matenais and others tor machine parts such as car parte, etc.. ac well ee tor dectric and electronic members' 
oonstrucbon materials, furniture, miscellaneous gooos, etc. 

Claims 

11. A polyamide rRrin, composition comprising a melt blond of (A) a polyamide resin. (B) a phyilosilicate and (G) an 
oWn wripuund haying a carooxylic acid anhydride group in the molecule or a polymer of the olefin compound, in 
which the phyUoaheate (D) has a reactive functional group bonded thereto and is such that fha exchangeable metal 
ions existing in the Interlayers are ion-exchanged with organic onium ions, and in which the amount of the phyllo- 
silicate « from o.l to 40 % by weight in terms or the inorganic ash content thereof. 

The polyamide resin composition as maimed In claim 1 . wherein the phylloeilicate (B) ia such that the exchangeable 
metal ions existing m the interiayers are Ion-exchanged with organic onium ions, and a part or all of the oraanic 
onium ione have a reactive functional group. 



3. The polyamide resin composition as Claimed in claim 1 or 2. whereinihe reactive functional group-having, organic 
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nnliim ions are those having a carbon-carbon unsaturated yruup. > 

* "Z ln' ll T nW L re8 ', n "T 58 * 0 " as cte,med in claim 1 . wherein the phyHoeiltaatc (B) to auph that the e*uhangeaBe 
K ». J^!S ^'^V"*™ ta»-*«i«nged wlm organicoroum tons, and the prViosilcate to p^o^. ' 

» with a reactive functional gmup-having coupling agent ohwto^o 

^ I^S^ eqmpoafflon as claimed i„ ufa/m 4. wherein the reactive functional group-having coupling . 
aflemisacartMn-carbonunRaUn*^ a ^ 3 • 

* ZJl^^^™ W C,a, '? ed my 01 dai '" S 1 10 5 ' Wherein me amoum °* compound 
2S? A?*2£ aCI ? . * fl,0liP h lh9 mdBCUJeor My«»r (O) to from 0.05 to 7 0 parts by wetgXela. 
tive to 100 parts by weiylituf the polyamtde resin t/\j. ' a B 

7. jepdyamta^reslncornpositionasclaimpdin anyof claims 1 to6.whoranmeolrfincompou,xllHvirig.axamac. 
yl<c acid anhydnde group ,n the motaurfe (Q Is at least one selected from maleic anhydride, itaconte anhydride 
alutaconlcanhydridadtm^nte anhydride, and aconitic anhydride. « an nycrxJe, 

^ a^7rKTc^^ 

9 * o^T!?Sr2!H e8in compo l tion fc 80 ^° imed h cteim 0. wherein ihe Jrwrganle filler (D ) is processed with a silane 
coupling agent having a reactive functional group. ' *! 

,« 

M 10 ' 17,8 Po'yamlde resin composition as claimed in claim 8 or 9, wherein theinoiganto filter (D) Is a non-fibrous filler.. 
11. The polyamide reein composition ae claimed in any of claims 8 to IO, wherein the inorganic fill*- (fl) to kaolin. 
1£ - JJJJ Polyamide »«witi composition as Claimed in Claim 8 or 9. wherein the inorganic Mtac (D) to a fibroue or.ooicular 

13, The polyamide resin composition as daim&J in any of claims 1 to 12, which mrmercontains an impact modifier.- 

14, The poryamid* resin wmposltlon as cteimea in daim 13., wherein the impact modifier (E),^ at least one of {co)pol- 
ymers as prepared by polymerizing olefinic compounds and/bi gorgugaied dlenic comooums. 

15, The polyamide resin coir ipuaition as claimed in claim V6 or 14, wherein th* impact modifier (E}is,a (cojpoiyrner as * 
modrfiGd through copolymerization or grafting with any of unsaturated dfcaiUwylic adds and/or unsaturated dicai> 
poxytic acid derivatives. 

40 1 6. The polyamide rosin composition as cfaimed in any of olaima 13 to 15, wherein the brim* modifier (E) hasa olass 
iiansitiufi temperature or not higher than -20°C. . . 7 

17. I he polyamide resin compnsilinn as claimed in any of daime 1 to 16; which further contains (F) a flame reiardant. ' 

<S" 18: The flAiTUMetardant polyamide reein compocition as claimed in claim 17, whwein the flame retardam (H is a' hal- 
ooen flame retaitfant containing a halogen element in the molecule. . 

1 9* ThP.flame-retardant polyamide resin compocition as claimed in dainr 17, wherein U^flarneretaiaajit<n iS'aDhos- •••• 
phorus flame retardam containing a phosphorus element in the molecule. \ . 

20, The fleme-retardant polyamide resin composition ae claimed in daim 17 or 10. wherein the flame retardam (F) is 
at least one halogen flame retardam selected from brominated polystyrenes, biominaied polyphonylcne ethers > 
brominated polycarbonates, and brominated epoxy comuuwius. • , . . ■ ' . 

ce 21. The flame-retardanl pulyainkJe resin composition as daimed in any of daims 17 tn ?0. which further container 
flame retardent promoter in a ratio thereof to lh© flame retardarrt (H) falling Uwlween I/ 1 00 and 1 by weight, ' 

22, A method for producing a polyamide resin m .puritan of anyone of daims 1 to 21. which comprises melting and • 
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kneading (A) a polyamUe resin, (B) a ohyiiosilicata which has a reactive functional group bonded thereto and in 
™, ™ T 9 °S an9e S° metal tena fn '"»«"avws nave been prevto.«iy to*«cchanged with oSc 
oraum ions. (C) an olafin compound having a eamoxylic acid anhydride group in lha molecule or a P0lyme?of 
olefin compound, and optionally (D) an Inorganic filter. (E) an impact modrfieTand (F) a flame retartant • 

23. A methnri for producing a polyamide rccin composition of any one uf claims I to 21, which comorisas mrftino and 
fading (A) a poiyamtoe res.n. (BJ a phyllosiiinate in which the ^changeable metal tanMeSjhh ^mSSmt 

22 ^5 ° . P 1* s,,8n ° ""P'"* a 3 ent (°) <*««n compound having a oarboxyllc acid anhydride gm£ 
In? toSSZl ZSSST ° ,e, ' n °° mP<,l,nd ' ^ ° pti ° na " y a " 00 « "JS mS 
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